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PRACTICALLY every Corn-Belt farmer has a general idea as 

to what a tractor will do, but the particular operations that 
a certain tractor will perform efficiently and profitably are not 
usually known by the man who does not own a machine. Even 
farmers who already own tractors can not always decide definitely 
whether to use their machines or continue to use their horses for . 
a given operation. = 

The amount and kind of work which should be done with the tea 
tractor and with horses, respectively, depend on the organization ; 
of the farm. For some operations it will be found more satisfactory i 
to use horses exclusively ; for others the tractor; and for still others, Fh. Ms 
hoth. Some operations may be performed with the one or the 
other as a matter of convenience rather than of profitableness. It 
is, therefore, a difficult problem to fit the tractor and horses into 
the operation of a farm so as to obtain the maximum benefits from 
the ownership of each. 

This bulletin discusses the relative adaptability of tractors and 
horses to work on Corn-Belt farms under both favorable and un- 
favorable conditions; their relative reliability, and the choice of 
power for specific farm operations. Suggestions are given which 
should be of assistance to men who do not now own tractors in 
deciding as to the operations for which they could profitably use 
such machines, and to tractor owners in determining more definitely 
which jobs should be done with tractors and which with horses. 


ADAPTABILITY OF THE DIFFERENT FORMS OF POWER. 





Prior to the advent of the tractor, horses (or draft animals of 


some kind) were used for all farm operations where tractive power ee 

was required. Since there was no other form of power, there was Fro 
@ no basis for comparison. But now that the tractor has come into ‘i 

common use on Corn-Belt farms a comparison can be drawn between 


the two forms of power for different drawbar operations. 

While the tractor has many advantages for some classes of work, 
there are many operations for which horses are better suited than 
the tractor. On some farms conditions exist which prevent the 
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satisfactory use of a tractor for operations on which they are used 
with entire satisfaction on other farms. Differences in type of soil, 
topography, and size of fields will often influence the working 
efficiency of tractors on adjoining farms. The difference in mechani- 
cal ability of operators often makes a great difference in results. 

When tractors were practically all ‘built in large sizes, the com- 
plaint was frequently heard that they were so large as to be un- 
suited for ordinary farm work. The large tractors were satisfactor y 
on the big ranches, but when used on smaller Corn-Belt farms they 
were unsatisfactory. With the development of tractors of various 
horsepower to meet the needs of different-sized farms this com- 
plaint as to size is seldom heard. 

The adaptability of present day tractors to the work of plowing 
is universally recognized. The quality of work done by tractors 
in plowing is nearly always at least equal to that done by horses. 
Under some conditions, indeed, the plowing done with tractors may 
be considerably better, 

Many operators object to using their tractors on plowed ground 
for fear of packing the soil and resultant injury to the crop, pre- 
ferring to use their horses instead. With heavy machines the soil 
may be packed, but with the lighter machines packing is practically 
eliminated. Moisture conditions have a great deal to do with pack- 
ing and if the soil is too moist it should not be worked, either with 
the tractor or with horses. 

If horses are available it will ordinarily not be advisable to use a 
tractor capable of pulling two or more plows for any operations 
which would require fewer than four horses, as there is a waste of 
power and consequent increase in cost in pulling light loads with 
the tractor. On certain representative Corn-Belt farms where trac- 
tors are not owned, and where practically all of the work of plowing 
and fitting ground is done with teams of four horses, about 65 per 
cent of the total horse hours involved 2-horse and 3-horse units. # 

The effect of a late spring is often offset by the greater amount 
of plowing and disking done per day with a tractor as compared 
with what could have been done with horses. The effect of wet 
weather in the harvest season may be offset in the same way. When 
horses are used the operations are generally performed singly, but 
with a tractor considerable time can be saved by using a combination 
of two or more implements. Although it is not often necessary to 
resort to night work with a tractor, this is feasible and may be a 
valuable feature. 

On level or gently rolling land tractors and horses will do equally 
good work. Where land is hilly it will often be impossible to use 
a machine, as the tendency to slip and slide down hill can not be 
overcome. Indeed, on some hill fields it will take most of the power 
merely to propel the tractor without a load. Under such conditions 
horses will be more desirable for the work than will a tractor. 
Some men who have purchased tractors for use on farms where such 
conditions exist have had to discontinue using them. 

For work requiring belt power, horses compete with tractors only 
in a minor way. Experience has shown that mechanical power is 
preferable to horses for all stationary work on the farm, with the 


1 Juve, O. A.: The Horse Power Problem on the Farm. Yearbook Separate 825, 1919. 
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possible exception of such jobs as operating a 
feed grinder or crusher, or a small hay press. 
Those who have not used tractors, or observed their use, for ex- 
ceptional operations or under difficult and adverse conditions where 
a large amount of untiring power is needed, may not appreciate the 
usefulness of these machines under such circumstances. Advance 
knowledge of the possibilities of a tractor will be of value to any- 
one operating or planning to purchase a machine. 


RELATIVE RELIABILITY. 


A tractor that is reliable, that is, one which will perform efcrenaly, 
can be depended upon throughout the season for use on any oper: 
tions for which it is suited. “Any tractor which is out of commission 
for several days at a time when the owner is counting on it for work, 
especially in a busy season, can scarcely be considered profitable. The 
experience of Corn-Belt farmers who already own tractors shows, 
however, that the men who have bought any of the well- known makes 
of machines for which they can obtain repairs and service promptly, 
and who have learned to operate their tractors efficiently, have usu- 
ally found them very reliable. 

Two hundred and eighty-six tractors in Ohio, Indiana. and IIli- 
nois were out of commission when needed on an average of two days 
during 1920, and about half of them were not out of running order 
at all “during the year.2. Of more than 300 tractor owners in Illinois 
in 1918, 54 per cent stated that their machines had not been out of 
commission when needed during the year. The remaining 46 per 
cent reported that their machines were laid up for an average of five 
days when needed.* 

The reliability of a tractor depends to a large extent upon the 
operator. Serious breakdowns do not usually come without warn- 
ing, and the careful operator will stop in time to forestall trouble. 
If one is so careless as to ignore a warning of something wrong he 
has only himself .to blame w vhen breakdowns occur. 

The horse is admittedly a reliable form of power. The efficiency 
of horses, however, varies with the care and attention given them, 
just as with the tractor. If horses are well cared for and in good 
condition when they go into the heavy-work season, they will usu- 
ally be capable of performing the necessary work without interrup- 
tion, while on the other hand, if they do not go into the working 
season in the proper condition delays are bound to follow. 


CHOICE OF POWER FOR SPECIFIC OPERATIONS. 


Every farmer who has available both tractor and horses must de- 
cide whether he will use his tractor exclusively, horses exclusively, 
or both tractor and horses for each of the many operations which he 
must perform during the year, and a knowledge of the practices of 
other tractor owners should be of assistance to the inexperienced 
man in making a wise decision. Where either the tractor or horses 
will perform an operation equally well, and the use of either one 


grain elevator, small 





2 Tolley, H. R., and Reynoldson, L. A.: The Cost and Utilization of Power on Farms 
where Tractors are Owned. United States Department of Agriculture, Bulletin 997, page 
53. 1921. 

® Yerkes, Arnold P., and Church, L. M.: Tractor Experience in Illinois. United States 
Department of Agriculture, Farmers’ Bulletin 963, page 25. 1918. 
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will necessitate the other standing idle, it will perhaps be advisable 
to use horses in most instances. 

The proportion of different kinds of work done with horses and 
with tractors, respectively (expressed in terms of days of horse labor 
required), on 286 Coon tale farms with tractors in Ohio, Indiana, 
and Illinois in 1920 is shown in Figure 1.4 On these farms the trac- 
tors did 85 per cent of the plowing, 66 per cent of the fitting ground 
other than plowing, 8 per cent of the haying, 41 per cent of the 
cutting of grain, and a small per cent of other operations. On these 
same farms the horses did practically all of the seeding, corn culti- 
vating, and harvesting, manure hauling, and miscellaneous work, 
the remaining 5 per cent or less being ‘done by the tractor. Alto- 
gether the tractors did 30 per cent and the horses 70 per cent of the 
drawbar work as measured by days of forse labor required for it. 
The tractors did most of the heavy work of plowing and fitting 
ground, and if it had been possible to measure the work done by the 
tractors and work stock in terms of drawbar pull and distance trav- 


. Days of Horse Labor 
Kind of Work 30 40 50 60 70 80 90 100 WO 120 130 
ee eM ie RE 2 ee 


Plowing __.._____-. 
Fitting Ground__-.. 
Seeding Grain 
PlantingCorn____.. 
Cultivating 

Haying 

Cutting Grain 
Thrashing 
Harvesting Corn___- 
Hauling Manure __. 
Miscellaneous Work 
Road Hauling 


Fig. 1.—Proportion of different kinds of work done with horses and tractors. 


eled. the proportion of the total done by the tractors would have been 
considerably greater. 

The number of operators of the same farms who used tractors 
exclusively. horses exclusively, or both for different operations, is 
shown in Table 1. Only those operations where the two forms of 
power compete to any extent are shown, all others being performed 
almost exclusively with horses. 


TABLE 1.—Number of operators who use tractors exclusively, horses exclusively, 
or both, for various operations (286 farms). 


| Number who used— 


be gee ceaenee 


Operation. | Tractor | Horses Trac oh 
ane 


only. | only. horses 


{ 

Number 
r | not per- 

forming 
operation. 


Spring plowing ‘ 142 | 121 
Fall plowing ee 90 | 8 27 | 
Disking 

Disking in combination 

Harrow or in combination 

Drilling grain 

Cultivating corn 


Cutting grain. . 
ars corn 


*U, S. Department of agit iculture, "Bulletin 997, page ¢ 
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The uses which these men made of their tractors are discussed 
below and suggestions are given which should enable other tractor 
owners or prospective owners to make an intelligent choice of power 
for specific operations on their own farms. 


PLOWING. 


Every one of the 286 farmers in question used his tractor for either 
spring or fall plowing. Over half of those who did spring plowing 
did it all with their tractors, and more than four-fifths who did fall 
plowing did it all with their tractors. (See Fig. 2.) 

With some makes of tractors it is impracticable or impossible to 
finish up the ends and corners of the field, making it necessary to 
use horses for this work. Where there is more than one man on a 





Fic. 2.—Tractors are used more for plowing than for any other operations on Corn- 
Belt farms. 


farm it will be more economical to use both tractor and horses for 
plowing at the same time rather than have men and horses idle. 

n years when the spring is unfavorable, farmers without tractors 
often have to hire plowing done in order to get their crops planted 
in time. A late season always causes a rush of work in a short 
period. With a tractor on the farm it is ordinarily unnecessary to 
hire such outside labor, as the machine can be run day and might 
if necessary, and the land prepared in less time than would be re. 
quired to do all the work with horses. However, the plowing that 
can be done with a tractor at day work, perhaps supplemented by 
horses, will be sufficient in most cases to offset a late season. When- 
ever possible the horses on the farm should be used at the same time 
as the tractor to hurry the plowing along. 

It may be practically impossible to do satisfactory plowing with 
horses in a season when the soil becomes baked and hard, owing to 
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extreme drought. The tractor has frequently shown its ability to 
do plowing of this kind. 

For example, on the western edge of the Corn Belt, where consid- 
erable winter wheat is raised and where the late summer is some- 
times very hot and dry, farmers who own tractors can plow their 
land in spite of the baking of the soil. It will then be ready to plant 
as soon as there is sufficient moisture. Those who depend entirely 
upon horses are forced to wait until it rains before they can plow 
and prepare their land. A similar condition may present itself at 
any time in other sections. 

On some farms there is a certain amount of heavy, sticky soil, 
which is difficult to plow with horses, and the fields with such soil 
are most frequently used as permanent pastures. Sometimes the 
tractor can be used to advantage in breaking up such land. 

Some farmers think it desirable occasionally to plow a field to a 
slightly greater depth than usual, and bring to the surface a thin 
layer of the subsoil. If the practice has been to plow to the same 
depth year after year the bottom of the furrow may be so hard 
as to make it impossible to go any deeper with ordinary horse-drawn 
plows. With the heavier tractor plow and the greater pulling power 
of the tractor it will be possible to plow below this furrow sole and 
break up the hard layer which at times prevents moisture from pass- 
ing through. 

On some Corn-Belt farms stumpy, stony, or rooty ground may 
still be found. Also there may be some land with a growth of under- 
brush and small trees. The tractor will plow such land in a satis- 
factory manner because of its great tractive power and because 
heavier plows are used which withstand shocks and strain better than 
does horse equipment. In underbrush it may not be necessary first 
to clear the land before starting the work. 

In fields where there are numerous soft spots horses will almost 
always prove more satisfactory than a wheeled tractor for plowing, 
as the tractor may bog down owing to its weight, thus entailing a 
great deal of trouble and delay. Bogging down usually happens 
when the load is heavy and the ground is not firm enough to hold 
the wheels from slipping. The same thing will often happen when 
wheeled types of tractors are worked in very sandy soils. 

On some farms there are certain types of soil on which it has 
been found that the tractor does not do satisfactory work because 
of the tendency to pack the soil even when it is in a condition 
favorable for plowing. When a condition such as this exists it is 
always advisable to use the horses. 


DISKING, HARROWING, PLANKING, ROLLING, AND PACKING. 


Figure 1 shows that 66 per cent of fitting the ground other than 
plowing was done with tractors by the farmers in question, and Table 
1 shows that a large part of this work done with tractors consisted 
of pulling disks, either alone or in combination with light imple- 
ments. (See Fig. 3.) Horses were never used by these men for 
disking in combination, as the largest teams which they used could 
not pull such loads. 

Every farmer realizes that disking is a hard operation for horses 
to perform, and tractor owners relieve them of this work whenever 
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possible. A smaller percentage of operators use their machines ex- 
clusively for disking, however, than for plowing. Some operators 
prefer to use their horses on freshly plowed or moist ground rather 
than to run the risk of packing the soil with the tractor, and on 
some large farms horses are used for disking while the tractor is 
being used simultaneously for plowing. 

Ordinarily the heavier tractor disks are capable of better soil 
preparation than are horse-drawn disks. With the tractor and a 
tandem disk, once over the land in nearly every instance will be 
sufficient to put it in the proper condition for dragging and plant- 
ing. The tractor is commonly used for preparing for winter wheat 
land which was previously in corn. The corn is first cut and shocked 
and then the land is disked with the tractor, the horses following 


Fic, 3.—Tractor drawing a double disk and packer on an Ohio farm. 


with the drill. Where oats follow corn the tractor and disk are 
used to break down the stalks and prepare the land, which is then 
sowed with an end-gate seeder drawn by horses. 

Fifty-seven per cent of the 286 men mentioned above used their 
machines exclusively for disking and 95 per cent used them for a 
part of the work. This would seem to indicate that the tractor can 
be used to advantage for disking on most Corn-Belt farms. 

While there are some farms where it is not practicable to use the 
tractor on plowed ground, it is a common practice on some farms 
operated by one man alone to prepare the land from plowing to 
seeding entirely with the tractor. After the ground has been plowed 
the work of further preparation may be done at one operation in- 
stead of several, as when horses are used. Thirty-nine of the 286 
men used their tractors for all of their plowing and fitting ground 
prior to planting and for any disking and harrowing after planting. 

Since harrowing alone is a light operation, it will usually be ad- 
visable to use horses for this work when all of the preparation 
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between plowing and seeding is not done with the tractor at one 
operation. Nearly three-fourths of the men who used harrows or 
other light implements alone during the year used horses exclu- 
sively for pulling them. 


SEEDING GRAIN. 


Horses are used almost exclusively for seeding small grain on 
Corn-Belt farms, only a very few men using their tractors for this 
work. (See Fig. 4.) The tractor is not satisfactory where end- 
gate seeders are used, and on drills the horses will usually furnish 
the power more economically. The tractor could pull two or three 
drills at one time, but the ordinary farm in this region is not large 
enough to warrant the ownership of more than one drill. Never- 


—On most farms horses will furnish the power for seeding more economically than 
will tractors. 


theless on one-man farms perhaps more seeding is done with tractors 
than on the farms where there are two or more men. Only 5 per 
cent of the men on the 286 farms did any drilling with their tractors. 


PLANTING AND CULTIVATING CORN. 


Every one of the 286 men planted his corn with horses, and only 
16 used their tractors for any of the work of cultivation. (See Fig. 
5.) Where the cultivating is done with a tractor the general pur- 
pose type is the one most commonly used. The same difficulty will 
be experienced with a tractor as with a two-row horse-drawn outfit in 
cultivating the first time over or in cultivating crosswise when the 
rows are crooked. Some difficulty may be experienced in turning, 
owing to the size of the machine as compared with the space available 
at the ends of the fields. The outfit should be capable of so turning 
that it will not break down the growing plants at the ends of the 
rows. With the ordinary wheeled type of machine the difficulty 
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of obtaining a satisfactory hitch for the cultivator, the insufficient 
clearance, and difficulty of turning at the ends of the row make it 
unsatisfactory for this purpose. The motor cultivator, however, 
which is designed especially for cultivating corn rather than for 
general farm work, will usually perform this operation in a satisfac- 
tory manner. 

HAYING. 


The small acreage in hay on the ordinary farm in the Corn Belt 
will ordinarily be handled more cheaply with horses than with a 
tractor, except possibly where the tractor is used for pulling the 
wagon "and loader. Thirty-seven of the 286 men used their ma- 
chines for pulling a wagon and loader. 

In another investigation of the use of tractor and horses made 
in seven Corn-Belt States in 1918, and reported in Farmers’ Bulletin 
1093, it was found that 12 per cent of the operators interviewed used 


big. 5.—Corn cultivation represents the peak load of horse labor on farms where tractors 
are owned. 


their machines for pulling the wagon and loader. While this is 
not a common practice, the practic: ability of using the tractor for this 
work has been demonstrated suffic iently in the past perhaps to war- 
rant others in using their machines for haying. 

Infrequently two hay loaders and wagons are pulled, but only 
where there is a large crop of hay and they can be handled effic iently 
is it possible to use such a combination. Now and then the machine 
is hooked on the hay rope and the hay fork or slings pulled up into 
the mow. Some operators use their machines for cutting hay, pull- 
ing one or two mowers. Neither of these practices will ordinarily 
be profitable when horses are available. (See Fig. 6.) 


HARVESTING GRAIN. 


Table 1 shows that nearly half of the tractors in question were 
used for cutting grain. There have been times in the experience of 
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many farmers when speed in the harvest field would have prevented 
the partial or even total loss of a given crop. By placing the heavy 
Joad on the tractor at such times, work can be carried on without 
delay and such possible loss averted, especially in extremely hot 


2 TROT a 


I'1c. 6.—Horses are used almost entirely for haying on Corn-Belt farms. 


weather. Overheating and resultant death of horses has sometimes 
occurred during the harvest season. One drawback in using a trac- 
tor to pull a binder in harvesting is the extra help that is often re- 
quired. Unless it is possible to operate the tractor by the use of 
extended controls it will be necessary to have a man on the tractor 
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and some one on the binder, thus reducing the labor available for 
shocking. (See Fig. 7.) 

To hurry up the harvest when a season has been unfavorable, the 
tractor can be run continuously day and night, with a double shift, 
provided heavy dew does not interfere. Where the acreage in 
small grain is large, and there are two binders on the farm, the horses 
can be used on one and the tractor on the other, or, if the tractor has 
sufficient power, both binders may be drawn by the machine. In this 
case one man will be required on each binder. 


HARVESTING CORN. 


Horses are used almost exclusively for harvesting corn, the tractor 
being used only for the mechanical picker and occasionally for the 
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Fic, 7.—One man operating tractor and binder by use of an extended control. 


corn binder. Since only three horses are ordinarily required for the 
corn binder, usually it will not be economical to use the tractor. As 
mechanical pickers require five or six horses, besides the wagon 
teams, the tractor will be found satisfactory for use on pickers. 
Eighteen of the 286 men in question used their tractors for pulling a 
corn binder or mechanical picker. 


OTHER DRAWBAR WORK. 


The “ other drawbar work” which tnere is to do on the farm con- 
sists mainly of pulling bundle wagons in thrashing, hauling manure, 
and miscellaneous work of a light nature requiring power units of 
not more than two horses. Figure 1 shows that practically all of 
this work was done with horses, and that a comparatively large 
number of days of horse labor were required for it. In addition, an 
average of 35 days of horse labor were required for hauling on the 
road. Not one of the 286 men used his tractor for road hauling. 


(See Fig. 8.) 
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For odd jobs requiring a large amount of power the tractor can 
often be used to advantage. Such work may consist of any of the 
following: Stretching fences, moving small buildings about the farm, 

4 


‘ic. 8.—Horses are more satisfactory than a tractor for hauling on the road. 


changing the location of feed bunks and racks in the lot or to \ 
rious parts of the farm, pulling out hedges, stumps, stones, and smal! 
trees, and pulling out old posts when it is desired to change a line 
of fence. 


Fic, 9.—The tractor furnishes satisfactovy power for nearly all the heavy belt work on 
Corn-Belt farms. 


BELT WORK. 


For belt work the tractor is equal to a stationary engine of equal 
size, and when jobs are to be done in different places on the farm 
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the ability of the tractor to transport itself to the operations makes 
it better fitted for the work. Grinding feed, thrashing, filling silos, 
shredding fodder, and sawing wood are operations that are fre- 
quently done with tractors on Corn-Belt farms. (See Fig. 9.) 

While some tractor owners use their machines for drawbar work 
only, others use them for belt work which they formerly hired done. 
The cost of some of the belt machines for use with the tractor is con- 
siderable and the tractor owner must choose between the outlay of 
cash necessary for their purchase and continuing to hire the work 
done. 
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